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DETAILED ACTION 

Applicants' response of 10/30/2006 has been entered in the record and 
considered. With respect to the rejections under 35 USC 103, the applicants' 
arguments have been considered but they are not persuasive for the reasons as 
discussed below. Claims 1-30 and 33-35 are rejected. Currently claims 1-30 and 33-35 
are under consideration. 

Specification 

The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 
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2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

Claims 1-30 and 33-35 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Burke et al. (US 2005/0186782, dated 8/25/05, filed 12/23/02) in 
view of Weidman et al. (US 2003/0176058, dated 9/18/03, field 3/18/02) and further 
in view of Wang et al. (US 2005/0110152, dated 5/26/05, effectively filed 11/13/02). 

Burke shows the method as claimed in figures 3A-3K and corresponding text, as 
providing a substrate with an insulating layer 304 over the substrate; providing a first 
level of conducting material 305 defined and embedded in the insulating layer over the 
substrate (fig. 3A); depositing an IMD layer 310/312/314/316 over the insulating layer; 
forming a bi-layered hard mask (318/320) over the IMD, the hard mask comprising a 
first layer (BARC 320) overlying a second hard mask layer HM2 (silicon oxide capping 
layer 318; [0038]), patterning the IMD layer and hard mask layers, and etching to form 
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via openings extending through the IMD and the hard mask layers (Fig. 3E); forming a 
layer of via-fill material of BARC coating 326, the via-fill material filling the via openings 
(fig. 3G); patterning the via-fill material, IMD and hard mask layers, and etching to form 
trench openings (fig. 31); and stripping-off the via-fill material after forming the trench 
openings (figs. 31, 3J), thus forming open trench and open via regions for subsequent 
conducting metal fill 334. Low-k dielectric is used [0037]-[0038]. Cu is used as the metal 
fill, a Cu seed is used and planarization by CMP is used [0042]. 

Burke lacks anticipation only in not explicitly teaching that the BARC layer 320 is 
a hard mask layer (HM1) (so that the bi-layered hard mask layer is made of riM1 and 
HM2); the BARC is formed with photoresist; the substrate is semiconductor single 
crystal silicon or an IC module; the hard mask layers are formed of SiN and SiC; the 
thicknesses of layers, the etching formula, repeating the steps to form multiple layers of 
interconnect, cu seed layer in the trench and via openings, forming excess copper metal 
over the copper seed layer and then planarizing the excess copper, and, MOSFET 
CMOS memory and logic devices. 

Weidman teaches, in figures 1A-1H, and corresponding text, in a similar 
structure, a substrate 2 including insulating layer 6 with embedded conductor 4, IMD 16, 
bi-layered hard masks 20 and 22 (formed of SiC and/or SiN; [0009]) and an overlying 
BARC 24. The bi-layered hard mask and IMD layers are patterned and etched to form 
open via and trench openings (figs. 1E-1H) for subsequent conducting metal fill. The 
second hard mask is formed over the first hard mask in order to protect it [0030]-[0033]. 
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Wang teaches, also in a similar structure, explicitly, that the BARC is a type of 
photoresist that does not have photosensitivity ([[0025] - [0028]. The BARC is treated as 
a type of photoresist and even is removed with the overlying photoresist because of its 
resist/polymer material. 

It would have been obvious to one of ordinary skill in the art to have used the bi- 
layered hardmask layer under and in addition to the BARC layer, in the method of 
Burke, as taught in the method of Weidman, with the motivation that the bi-layered hard 
mask provides a protective top layer over the bottom hard mask layer during 
subsequent etching and processing steps. 

It would have been obvious to one of ordinary skill in the art to have had 
the substrate be formed of semiconductor single crystal silicon or an IC module, in the 
method of Burke, with the motivation that these materials are conventional substrate 
materials suitable to support the dielectric inlaid metal layer. 

It would have been obvious to one of ordinary skill in the art to have had formed 
the BARC layer of photoresist and to have filled the via openings with photoresist, in the 
method of Burke, with the motivation that treated or specific types of photoresist are 
conventionally used as BARC layers and photoresist has also been commonly used to 
fill a via to facilitate patterning of an opening, especially of the damascene type in an 
insulating stack. The use of photoresist as a BARC film and to fill the via would make 
the process more efficient in that less materials would have to be used. Additionally, it 
would have been obvious to one of ordinary skill in the art to have formed the BARC of 
resist and to have filled the via openings with resist, in the method of Burke, with the 
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motivation that Wang teaches that BARC is a type of photoresist which has been 
treated to not have the photosensitivity and, Wang even refers to the overlying 
photoresist as a second photoresist. 

It would have been obvious to one of ordinary skill in the art to have had the 
claimed ranges of thicknesses of layers, and the claimed materials of the hard mask 
stack, the etching formula, to have repeated the steps to form multiple layers of 
interconnect and, to have had MOSFET CMOS memory and logic devices, in the 
method of Burke, with the motivation that Weidman teaches that the materials for hard 
masks may be combined differently according to the materials, and with the motivation 
that these parameters are within the scope of conventional processing parameters and 
well known to those of ordinary skill in the art, as is the inclusion of MOSFET CMOS 
memory and logic devices in the substrate beneath the interconnect is conventional as 
well and obvious to one of ordinary skill in the art. Also, see Wang for 
typical/conventional thicknesses of layers. 

Response to Arguments 

Applicant's arguments filed 10/30/06 have been fully considered but they are not 
persuasive. The prior art of record shows the claimed invention as described in the 
previous paragraphs. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mohsen Ahmadi whose telephone number is 1-571-272- 
5062. The examiner can normally be reached on Mon-Fri 8:00am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 1-571-272-1873. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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